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npeo6pa30BaTe^n, oahh nanioc KOTopwx co- 
eAHneH c pwibcaMM, a Apyrofi Mepe3 BUK^iOMa- 

Te ^H _ c KOHTaKTHOM CeTbK). AOIlOJIHHTeJlbHblft 

npoBOA, noABeuieHHbiA nepe3 H3oa«Topu Ha 
onopax KOHTaKTHOM ccth, oTcacwBaiomHe TpaHC- 
4>opMaTopbi f oahh KOiieu nepBHMHOH 06MOTKH 
Ka>Kfloro H3 KOTopux Mepe3 KOHAeHcaTop noA- 

KAIOMCH K KOHT3KTHOMy npOBOAy, a BTOpHMHOH- 

k AonoAHHTejibHOMy npoBOAy. npHMeM Apyrne 

KOHUbl TOfl H ApyrOH 06MOTOK nOAKJUOMCHbl 

k peAbcy, h nepeMbmKH, coeAMHHiomHe aoikui- 

HHTeJIbHblH JipOBOAC peJlbCaMH, OTAUHQH3U{QHCH 
TCM, MTO f ''C Ue/lbK) nOBblUieHH* H3AOKHOCTH. 

oHa CHa6)KeHa ojiokom KOMMyTauHH, hmcioiuhm 
K0HT3KT ciirHajibHoro pe-ie npacHoro ornn cse- 
To^opa, BiuiioMeHHbift nepe3 AByxnanocmiK b 
paapuB nepeMbiMKH. 
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llaotipOTOHHO OTHOCMTCH K 3.1CKTpi»OII.'l6- 
)K6MHIO 3.1CKTpohOJIll1>KHOrO COCTilB.l 

lie.ib H306pCTOmifl — IIOBNIHCHHO ll.'UO/K- 
HOCTH CMCTCMM. 

Ha McpT6>KC npnBcacHa npiiMminiia.ibiiaH 
cxeMa CHcreMU. 

ClICTeMa 3v1CKTpOCIia6)KeilHH 3ACKTpit»ie- 
ckhx HceAeatibix Aopor nOCTOHHHOrO T0K3 
coAep>KHT ycTaiioB.icHiibie iia mroBux hoa- 
CTaHUHflx npeo0pa3OBaTejiH I, oahh uoajoc 
KOTopux coeAHHen c pe^bcaMM 2. a Apyrofi 

Hepe3 BblKAtOHaTe/IH 3 — C KOHTaKTHOH CCTbK) 4, 
AOnOAHHTeAbHblH fipOBOA 5, noABemeHHbiH »IC- 
pc3 H3aftflTopbi 6 iia onopax 7 kohtskthoh 
ceTH 4, OTcacbiBaiotUHe Tpaiic^opMaiopbi 8. 
_oahh _k o hcu _n e p_bm m h oh q6m otkh Ka>KAQ ro 113 
KOTopwx Mepe3 KOHAeHcaTop 9, nbAiuiioMCH" 

K KOHT3KTHOM y ItpOBOAy, a BTOpHMIIOH — K AO* 

noAHHTeAbHOMy npoBOAy 5, npimeM Apyrne 
KOHUbi toh h Apyroft o6motck noAKjuoneiiu 

K peAbCy 2, It HCpCMbiMKH 10, COeAHHHIOlUHC 
AO n O A H H T6 A b H bl A tipOBOA 5 C pCAbC3 MM 2. Cut- 

TeMa cna6>KCHa 6aokom 11 KOMMyTamiH c koii- 

T3KT0M I l.| t HMCJOIUHM KOHT3KT CUniaAbHOrO 

peAe KpacHoro ornn ceeTO(f>opa 12, BKJifoqeii- 
HbiH Mepe3 AoyxnoAiocHHK 13 b pa3pwB nepe- 

MblMKIi 10. 

CMcreMa paooTacT c/,cAyioiUHM o6pa30M. 

ripH OTCyTCTBHH 3AeKTp0n0ABH>KH0r0 CO- 

CTaBa 14 (3. n. c.) Ha MOKtiOACTaHUHOHitoH 
30He b peACHHbix tiJKa(J>ax 15 ee cBerotyopoB 12 

B CHTHaAbHOM 6J10KO 16 peAC weAToro onm 
h pcac 3CAenoro oniH B036y>KAeHbi h pa3MUKaio- 
uiHMH KOiiTaKTa Mil 1 7 ii 18 peAe weAToro orna 
pa30MKiiyTU uciiii iiHTaHHH AaMiiu l9Kpacnoro 
orHH h uemi HHTaniiH KaTyuiCK 6jiok3 II kom- 

MyTaUMII.C KOHT3KTOM I I.I. IlpM 3TOM Iia BCCX 

CBeTO({)opax 12 3TOH mok no act a huh oh ho it 30hu 
ropHTpa3peiuaiouiHH orotib (>kc.ituh, 3e.no huh) 
h uenH bccx ce nepeMbmeK 10 pasoMKiiyTbt 3a- 

MUKaiOlUHMH KOHTaKTaMH CAOKa 1 1 KOMMV- 
TaUHH. 

Flo KOHTaKTHOH CCTH 4 30Hbl npOTCKaeT TOK 
rapMOHHK, 06yCA0BACHHLIH p33HOCTbK) HX 113- 

upR>kcHHH iia cMe>KHbix uoACTaiiminx 3011 u. 
Pa3H0CT^ si an pnw on is ft co3AaeTC« ?a omot 
pa3HoA Harpy 3K it na 3011a x, cmokhux c pae 

C M 3 T p II B 3C MO H 30IIOH. Uo AOIlOAIIHT0.lt* HO MY 

nponoAy 5 npoTenaeT tok noA achctuhcm pa;t- 

HOCTH HaiipH)KCHHH RTOpHMHhlX 06MOTOK OT 

cacSBaioiiinx Tpano«Jx)pMaTopoB 8 omokiimn 
noACTaimmV 3th 06a tona iimoiot paniiyKi iuvm- 

MMIiy H H3X0AMTCH II l1))OTHBO({>a30. TaKHM 

o6pa30M ooociiemmaeTCH KOMnoiicamtH Memaio- 

UlCrO BAHHHHH THTOBOH CCTH. 

IlpM HO ft RAO It HH Iia MOKHOACTJHUHOIIHOH 

3ohc 3. 11. c. 14 h nocAOjyiomcM ero nepeMcnie- 

riHH TOK fupMOHlIK, RpOTCKatOIUIIH HO KOHTaKT- 
HOH CCTH 4. MOIIHCT BCAHMIIIiy H Hail pa 11.1011 IK\ 

TaK KaK 3a\iiJKacTCH *iepc3 3. n. o. 14. Iamh 
noflRiiiuiiiiiiot na MraiiioACTamiiimmoii 30110 

3. II. C. I I lailHMaCT OAHH CO 6.10K VM.UTOK 

iiyni, to u uiK;n|>y 15 CBcnwf.jpa l2,orpa>KAaK>- 
mon; *rvn O.iok v-kictok. po.io :-kimtoi«b orim 
h pen* no.ioiioro or»m o^octcimiviij. 1 1 pi* *p»m 
pa:iMi4KaKiimi«' koiihiktu 17 it is p#mi* /kim- 
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mm onm :i«imkm\tu k hoa:ih>t HaiipHMCHHC 
na .laMiiy 19 Kpacn«>ro oritH cnoTO(})opa 12 h na 
KaryiiiKV G.ioKa I I KOMMyraiiHH. Ha 3tom cbc- 
T(xf>opc 12 ropiiT KpaciiuA oroiib h KOHTaKT 

11. ) 6-iOKa 11 KOMMyTaium 3aMbiK3er uenb 

MCpCMblMKH 10, HaXOAHIUCHCH OKOAO 3TOrO CBC- 

TO(|)opa 12. 

ECAII 3. II. C. C I10C3AOM 33 HHM3CT AB3 

CAOKa — yMacTKa, to b uiKa4>ax 15 caeTO(J)opOB 

12, orpajKAaiouuix 3rn ynacTKH nyTM, peAe 
we^Toro othh h poAe 3CAeHoro orHH o6ecro- 

MCHbl H MepC3 p33MUKai01UHe 17k 18 K0HT3 KTbl 

peAe weAToro oniH noAsercH HanpHMceHHe 
na A3Mnw 19 Kp3CHoro onin ooohx cBeTO(|>o- 

POB 12 H Ha K3TV UIKH KOMMyTaUHOHHbiX AByX- 
HOAIOCHIIKOD 13 HCpeMbl«ieK 10 y 3THX CBeTO- 

(JiopoB. B pc3yAbTaTe 3Toro Ha AByx cbcto(()o - 
psx ropHT KpaciibiH oroHb h uenH pacnoAowen- 
iibix B03Ae 3Tiix CBCTO(})opoB 12 nepeMbmex 10 

33MKIIVTbl. 

Bcacactbhc 3aMUKaiiHR ueneH nepeMbi- 

MCK 10 TOK B AOnOAHHTeAbHOM npOBOAC 5 MeHH- 
CT BCAHMHIiy, H H3np3BACHHe H CHOB3 paBOH 

no BCAHHitiie h npoTH DonoAO)KCji no (}>a3e TOKy 
rapMOHHK KOHTaKTHOH ceTH. MeM o6ecneMHBa- 
ctch KOMiiencauHH npn h3jihmhh 3. n. c. 14 Ha 

MO/KnOACTBimH OH HO H 30He. 

B TaKOM COCTOHHHH CHCTCMa 3ACKTp0Clia6- 
>KeHHH IiaXOAHTCH B Te4eHiie BpCMeHH, noKa 
3. n. c. 14 nepeMeiuaercH, b npeAeAax oahhx 
h Tex >Ke 6a okob — y m a c tkob nym 

llpn hepexoAO 3. n. c. 14 c OAHoro 6 a ok a — 
yqacTKa na Apyron npbncxoAHT CAeAyiomne 
H3MeiiCHHH. B niKa(J)y 16 CBeTo<})opa 12, orpa»(- 
Aaioiuero nepBWH Caok— ynacTOK. CH3M3A3 
cpa6aTUBaeT peAe >K0AToro othh, 3areM no 
Mepe yABAeHHH 3. n. c 14 cpa6aTbiBaeT peAe 
3e.ieHoro othh. Ilpit cpa6aTbiBa hhh peAe >KeA- 
Toro onm cHHMaeTCR nanpjDKeHHH c AaMnu 19 
KpacHoro onm h ohs noTyxaeT h noAaeTC« Ha- 

lipH>KCHHe H3 A3Mliy 20 >KeAToro OTHH H OHa 

aaropaeTCH. Ilpn cpa6aTbiB3HHH p^.ne 3eAeHoro 
onm c AaMHbi 20 we.iToro othh Hanps^KeHiie 
ciiHMaeTca h nocTynaeT Ha AaMny 21 3eAeHoro 
or:in, A3Mna 20 noTyxaeT, jiaMna 21 33rop3eTC«. 
IIocao cpa6aTbiBaHHH peAe weAToro othh chh- 
m aoTcw Hanpn>KeHHe c kstvuikh 6aokb II kom- 

MVT3HHH It OH) KOHTaKT II. I pa3pblB3eT UCHb 
HOpCMblMKH 10, KOTOp3H VCTaH0B-ieH3 B03Ae 

nepBoro CBOTOi})()pa 12, na kotopom 3arop3eTcn 

>K OAT til H OrOllb. 

B HiKa^y CB0TO(|>opa, orpaiKAaiomcro bto- 

POM 6-IOK — VM3CTOK H>TH, Iia KOTOpblH Bbl03>Ka- 

er 3. ii. c 14, OTnaAaeT peAe >KeAToro othh, 
hah oTiiaaawT poAO >KeAToro othh h peAe 3eAe- 
iiorooniH. B nopaoM ciy4ae chhm3otch Hanpa- 

JKOHlie C A3MHU 20 )KeATOrO OTHH, BO BTOpOM — 

c ^aMiiu 21 3eAcnoro othh; Ha Aaxtny 19 Kpac- 
hoio oniH iioaactch iianpH>KOHHe, ona .iaropa- 
oi oh h oAHOiipovioiiiio cpa6aTbiBacT 6.iok II 

KOMMyraiiHH It 3aMUK3CT KOHT3 KTOM II I UOHb 

nopCMNMKH 10. pacnaio>KeHHOH OKOAO CB0TO- 
»}iopa, na kotopom .laropaeTcn KpacHbifi oroiib. 
B po.iy.ibicno *thx nopOKAioMeniiH h uohhx 

lU'fW'MMMrK iiOiVlli'UllliaorOH H.iMOHOHIIO ho.ihmh- 
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„ „„„„,„„«. ihiioro iipimoaa 5. cTaimnoiiiioii 3ohm tok rapMoiiim koht3kthoii 

HU H 4»3U n tot n v IP r II 3 MC 110 1 IMH M BO 1 WMMII W CCTH 4 II TOK AOIiaiMMTClMIOrO lipoid 5 p3BHhl 

h ipasbi tok3 rapMOinih b *™ Ta *™°" ccth^ , 0C3 y fl KTaTe 3Toro MariuiTHue no.™ ooohx 

npoHCXo^tUHM B = J »ue«H« tokc^b KOMncHciipyioT apyr apyra h b uenux 

TaKHM n^^SS™*. n. C. 14 H 5 cbb3„ noMexa ox KcxaKXHOH ,ct„ „o bo3h„- 
pacnojio>KeHMM ero b jik>6oA tomkc Mcmnoii- 



KaeT. 
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3aKa:. 3465/18 Tnpa)«b50 noanHCM<K 

BHIU1RM rocyaapcTBCMMoro komhtcto CCCP 
no Af.ia* M3o6peT0imfl h o-kpwtmm 
113035. MocKaa. tt-35. PayuiCKa* ' uatt.. a. 4/5 
0>MiHa.i linn «rUf«Mi». r. y*ropox. y-v IlpooKTHan, I 



BEST AVAILABLE COPY 



[national emblem] 

UNION OF SOVIET SOCIALIST REPUBLICS 

USSR STATE COMMITTEE ON INVENTIONS AND DISCOVERIES 

(19) SU(ll) 1158400 A 
3 (51) E 60 M 3/00 

DESCRIPTION OF INVENTION 
To Copyright Certificate 

(21) 3291910/24-11 

(22) 5/15/81 

(46) 5/30/85, Bulletin No. 20 
(72) O. I. Novikov 

(71) Uralian Division of the All-Soviet Scientific Research Institute of Railroad 
Transportation awarded with the Labor Red Flag Order 

(53) 621.331.621.311 (088.8) 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact With the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 

[lower right margin] (19) SU (1 1) 1 158400 A 



[see source for figure] 



1158400 



The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1 . 1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 10, are open by the closing contacts of the commutation unit, 11. 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 15, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 11. This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 1 1, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 15, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1, and its contact, 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1, is triggered and closes by the contact, 1 1.1, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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